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(54) DEVICE AND METHOD FOR INSPECT1NQ RLTER ROD FOR CIQARETTE 

(57) A device (or executing an Inspection method of 
a filter rod for ctgarettes cndudee an inspection drum 
(6), and the insp«;t»n drum (6) has pluial pickup 
grooves (8) for receiving one filter rod (F) each in its 
outer periphery. The filter rod (F) in each pickup groove 
(6) Is provided with rolling force ty a rolting gidde (10). 
asvi passes through an illuminated region (B) of Gght 
wtille the inspectton drum (6) rotates. At this time, when 
the filter rod (F) roils, the shieMed portkm of the iUumi- 
nated region (B) due to thef liter rod (F) varie& IHb var- 
iation means that the fOter rod (F) is normal, and is ' 
hence used tor determination of the inspection. 
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Description 

TC^MICALnELD 

[0001] The present invention relates to a device and 
a method of inspection of appearance a filter rod 
used in manufecture of filter-tipped cigarettes. 

B^CICGRQUNDART 

[0002] A f iHer rod of this type Includes a filter mate- 
ria) made of a bunch of acetate fibers, and a sheet of 
paper for wrapping the fUter material. The diameter of 
the filter rod is ak)out 8 mm. and its length is In a range 
of 8010 120 mm. 

[0003] Such fflter rod is first meviutactured by a rod 
manufacturing machine, and stppiied from the rod 
manufacturing machine into a filter feeder, then sent out 
from the filter feeder toward a filter-tipped cigarette 
manufacturing machine or a filter attachment wHh air 
stream in an air tube. 

(0004] As known well, in the filter attachment the 
filter rod is cut Into tour to six filto^ plugs, and each plug 
and two cigarettes are mutually comt)ined by a tip paper 
piece, and a doutsle filter-tipped d^ette is manufac* 
tured. Later, the double filter-tipped cigarette is cut off 
from the center of the plug, and individual filter-tipped 
cigarettes €0*6 otjtained. 

[0005] Since the filter rod is soft, the appearance of 
the filter rod is likely to have abnormaTity. Such appear- 
ance abnormality includes abend of tfie filter rod, crush 
on the outer peripheiy of tfte filter rod, deformation of an 
end of the filter rod, a tear of the seam of the paper, etc. 
[0006] Such appearance atsnormality of the filter 
rod may further lead to a dogging of the filter rod in the 
filter feeder, the air tube or the filter attachment, or 
breakage of the fDter rod and defective connection 
between the dgarettes and the plug in the filter attach- 
ment The dogging of the filter rod may caLse a sturt- 
down of opeiation of the entn^e system from ttie filter 
feeder to the filter attachment, and the operation rale of 
the system is towered. Such cutting and defective con- 
nection Increase the numk>er of detective filter-tipped 
cigarettes, and the productivity of filter-tipped cigarettes 
is lowered. 

[0007] Accordingly, the defMive filter rod having 
appearance abnormality should be eliminated from the 
system, and the eppearance abnormafiiy of tite filter 
rod. ttterefore. must be inspected. However, since the 
filter rod are sent out at high speed from the f ilt^ feeder 
tcward the filter attarfimerrt. it is not easy to develop a 
device' arid a method for inspiacting the fitter rods, indi- 
vidually. 

SUMMARY OF THE INVEWnON 

[0008] It is hence an object of the present invention 
to provide an inspectfon device and an inspection 



method capable of inspecting appearance abnorn»lity 
of a f Oter rod securely according to a simple principle of 
inspectioa 

[0009] The above object Is achieved by the present 
5 invention. According to an inspection device and an 
Inspection metiiod of tiie present invention, a fitter rod is 
fed along a conveying path, and contacted with a roiling 
surface in the conveying precess so ttiat a rolling force 
is applied to the filter rod. Thereafter, the Inspection 
ro device and in^^ection method detect if the fitter rod rolls 
on the roiling surface or not. and then determinate 
whether the f ilter rod isdefMive or not on the basis of 
the detection result. 

[0010] in the case of a normal fOter rod having no 

16 at>norma!fty in appearance, when a rolling force is 
applied, the normal filter rod rolls easily. In the case of a 
defective filter rod having abnormality in appearance, 
even if a roDing force is appOed. the d^ective fitter rod 
does not roil. Accordingly, by detecting, if the fitter rod 

20 rolls or not in the conveying process of the filter rod. tt is 
possSsle to detemiinate if the f Iter rod is defective or 
not If the fitter rod is defective, such defective fitter rod 
Is exduded f^m the oonv^^g path. 
[001 1] For feeding filter rods, a rotatable inspection 

S6 drum may be used. The inspection drum hes a groove in 
the outer periphery thereof, the groove receiving one fD- 
ter rod. The groove feeds the received filter rod while the 
inspection drum rotates^ Further, the groove of the 
inspection dnrni has enough size for allowing rolling of 

30 the fitter rod therein if the received fitter rod is normal. 
19012] In this case, the afbresakf rolQng surface 
may be defined at an inner surface of a roQing guide. 
The rollina gi^ extends along the outer periphery of 
tiie inspection <bum, and partially covers the outer 

99 per^>hery. When the fitter rod in the gnme is fed while 
the inspection drum rotates, the fitter rod receives a 
centrifugal force, and is pi^ed out toward tfie inner 
surface of the roOing guide. As a resutt. the fitter rod 
contacts wtth the inner surfiace of the roflirtg guide, and 

40 securely receives the rolling force produced t^ the con- 
tact 

[0013] The inspection drum may t>e a grooved drum 
in tfie fitto* f^er or the fitter attachment More specifi- 
cally, the inspection drum is preferred to serve also asa 

46 pkMup drum for picking up fitter rods one tsy one from a 
hopper in the fitter f eedm* or the fBter attachment in mis 
case^ die inspection device can tie easily assembled 
Into the fitter feeder or tfie fitter attachment 
[0014] Rolling of the fitter rod on the rolling surface 

50 can be detected t>y optically measuring a diameter of 
thefater rod. More spec^icalty. means for measuring tfie 
"^'diameter of the filter rod obniprises a light emttter for 
emttting light toward the rolling surface and forming an 
tllumtnated region of light the illuminated regfon being 

55 able to compl^ely cover the fitter rod with respect to the 
feeding direction of the fitter rod. and a photo detector 
for measuring a shielded portion in the illuminated 
regfon by the fitter rod while the fitter rod Is completely 
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covered within the Illuminated region of light and contin- 
uouely outputling a measurement signal. 
[pOtq. In this case, means for determining if the fil- 
ter rod is rolling or not decides that the filter rod is nor- 
mal when a ripple is contained in the measuremert 
signal from the photo detector. This principle of the deci- 
sion is based on the fact that a cross section of the filter 
rod. if normal, is not a con9>lete round. That is^ if the fil- 
ter rod Is rolling, the measurement signal indicating the 
diameter of the f itter rod is not constant. t)ut varies due 
to rolling of the filter rod. whereas if the filter rod is not 
rolling, the measurement signal is constant 

BHIEP DESCRiPTinN QP THE DBAWIMGS 

tooiq 

Fig. 1 is a sectional view of an inspection device in 
an embodiment of the present Invention: . 
Rg. 2 is a magnified perspective view of a pickup 
groove In Fig. 1; 

Fig. 3 is across sectional view of thepidup groove 
in Fig. 2; 

Fig. 4 is a diagram showing a bottom of ttie pickup 
groove in Fig. 2; 

Rg. 5 is a block diagram showing a detecting/deter- 
mining circuit; 

Rg. 6 is a graph showing an oulput from a photo 
detector; 

Rg. 7 is a diagram showing the principle of inspec- 
tion; 

Rg. 8 is an end view of a filter rod; and 
Rg. 9 Is a graph showing the function of the detect- 
ing/determining circutt* 

BEST MODE FDR CABHYIMQ OUT THE IMVEWTIOM 

[00171 An frispection device In Rg. 1 has a hopper 
2. and the hopper 2 has a plurality of filter rods R The 
hopper 2 is also used as a hopper for the filter feeder or 
the filter attachment mentioned above. When the hop- 
per 2 is used for the filter feeder, the hopper 2 receives 
filter rods F manufactured In a rod-manufacturing 
machine. On the other hand, when the hopper 2 Is used 
for the filter attachment, the hofaper 2 receives the fitter 
rods F sidled from the fitter fMer through an air 
tuba 

[OOiq The hopper 2 has an ouUet 4 at a lower end 
thereof, and the outlet 4 is closed by an inspection drum 
6. The inspection drum 6 is rotatably disposed under- 
neath the outlet 4. arKi a part of an outer periphery of 
the dnim fbrms a tx>ttom wall of the outlet 4. The inspec- 
tion drum 6 has plural pickup grooves 8 on the outer 
periphery thereof, and these pickup grooves are dis- 
posed at equal intervals in a circumfereniiai direction of 
the Inspection drum 6. Each of tfie pickup grooves 8 is 
large enough to receive one fitter rod F More specm- 
cally, the pickup grooved has an are-shaped cross sec- 



tion, and tts width is suffidentiy wider than a cfiameter of 
the f ater rod F. and its depth is nearly ec^al to the diam- 
eter of the fitter rod F 

[001 9] When the inspectioif> drum 6 is rotated in the 
6 clockwise direction as indicated k}y arrow in Fig. 1 . each 
of the pickup grooves 8 of the tnspectfon drum 6 
sequentially enters into the outiet 4 of the hopper 2. and 
receives one litter rod F 01 the hopper 2. As the inspec- 
tion drum 6 is further rotated, tfie fitter rod F In the 
w pickup groove 8 is taken out of the hopper 2, and fed 
along the outer drcumfferenoe of the inspection drum 6. 
Tliat is. the ins p ection drum 6 defines a conveying path 
for the fitter rods F 

I0O2O] The outer periphery of the inspection drum 6 

IS is partially covered by a rolling guide 10 of an arc shape. 
The rolling guide 10 extends from the outiet 4 of the 
hopper 2 in the rotating cfirection of the inspection drum 
8 afong the outer perqphery of the inspection drurn 6. 
That Is. in Fig, 1, the rcIHng guide 10 covers the right 

20 haH of the outer periphery of the inspectton cfrum 6. The 
roUing guide 10 cooperates wtth the inspection drum 6 
to define an arc-«haped space 12. The width of the ron- 
ing space 12 (that ISw the spacing between the outer 
periphery of the Inspection dnim 6 and an inner surface 

ss of the rolling guide 10) in Rg. 1 is narrower than the 
(fiameter of the fitter rod F. and is constant In the drcum- 
ferenticil direction of the drum 2. 
[0021] As fiar as the titer rod F is normal, the rolling 
space 1 2 allows the fBter rod F in the pickup groove 8 to 

30 rotate about the axis of the rod F More spedTnlly. 
when the fitto* rod F in the pickup groove 8 is taken out 
Ibrm the outiet 4 of the hopper 2. and the fater rod F 
receives centrffugal force and gravity, and is pushed 
towaid the outer skle in a radial direction of the inspec- 

3ff tion drum 6^ arxl contacts with tfie inner suritee of the 
roDbig gukle 10. Herein, since the wklth of the rolling 
space 12 is narrower than the diameter of the fitter rod 
F. the fitter rod F cannot completely slip out of the pickup 
groGMeO. 

40 [0022] The contact of tire fitter rod F wtth the rolling 
guide 10 generates frictional force between the fitter rod 
F and rdling guide 10, and the frictional force causes 
tiie titer rod F to roB on the frmer surilace of tiie rdling 
gukle 10. That is. the frictional force provides the fitter 

4S rod F with a rolling force Acoorcfingly. if the fitter rod F is 
normal without any abnormaltty in appearance, that Is. if 
the filter rod F is straight and tts outer periphery is 
smooth, the fater rod F in the pickup groove 8 is fed 
yfMe roOing on the irmer surface of the roSmg guide 1 0. 

so In ottier words, the inner suri^ of the roDing guide 10 
is fbrmed as a rdling surface for guiding and rdling the 
fBter rodF At this tinrm. when the rotating speed of the 
Inspection drum 6 is suffidentiy higher than the falling 
speed of tiie fitter rod F. tiie fSter rod F in ttte prakup 

ss groove 8 rdls on the inner surface of ttte rdling guide 10 
whOe l>eing pushed out by a rear opening edge el the 
pickup groove 8. 

10023] However. IfthefiltsrrodF Is defective having 
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abnornwOty in appearance, that Is. H the filter rod F te 
bent twieted. broKen. or deformed three-dimensionally, 
or If the fitter rpd F Is crushed, torn in the seam, and not 
In a nearly perfect circular form, the filter rod F is caught 
in a groove wall of the pickup groove 8 or the inner eur- 
lace of the rolfing guide 10, and roHing of f Qtiar rod F In 
the pickup groove 8 Is prevented. 
[0024] More speciftcaDy. a normal filter rod F is 
straight as shown by solid line In FIga 2 and 3. and Its 
ca-oss section is a nearly perfect circidar form in the 
overall length. Therefbre the filter rod F contacts with 
the inner surface of the rolling gidde 10 securely almost 
in the overall length, and the nod F can roll smoothly 
about the axis thereof while contecting with the inner 
surface of the rolling guide 10. In the case of a defecthfe 
filter rod F as indicated by two^ chain One in f=l8s. 2 
and 3. since the filter rod F hae defbrmation owing to 
bending, twisting or breaking, a part of the rod F merely 
contacts with the Inner surface of the rdUng guide 10. ^ 
Accordingly, rolling of the defecfive filter rod F is sub- 
stantially prevented by the Inner surface of the rolling 
guide 10 or the groove walls of the ptctaip groove 8. Or 
even If the defective filter rod F can rofl In the pickup 
groove 8. its rolling is not rotatton about the axis of the 
filter rod F on the inner surface of the rolling guide 10. 
but Is a meandering rolling motion. 
[0026] Herein; the normal f Dter rod F may not ba 
always perfectly straight; but a slight detormation of 
appearance is perrrtitted. More specTicaliy. defbmiation 
of the filter rod F Is allowed as far as no problem is 
caused in f^ng. cutting or oth^ processing d the fil- 
ter rod F In theflHer feeder, the air tube extending firom 
the filter feeder to tiie filter attachment or inside of the 
filter attachment In Rgs. 2 and 3. far example, in the 
case of fmer rod F incficated by bne-<iat chain line; if 
bending, twisting or breaking of the fUter rod F Is slight 
and rdDng of the fWer rod F in the pickup groove 8 is 
allowed, this filter rod F is regarded to be nonma). 
[0026] Incidentally, even H the outer periphery of the 
filter rod F is pressed and crushed in part or In whole^ 
and the sectional shape of the fOter rod F is note com- 
plete round, as far as smooth rolfing of the filter rod F is 
allowed, such filter rod F is regarded to be normal. 
10027] When the filter rod 6 reaches a terminal end 
of the roning guide 10 while the inspection drum 6 
rotates, the filter rod F is sucked by suction means to the 
bottom of the pickup groove 8. Therefore, if the filter rod 
F passes through the colling guUe 10. the fntv rod F 
does not drop out from ttie pickup groove 8. and filter 
rod F is fed continuously. 

[0028] As shown in Rg. 1 . the infection device has 
a grooved iiiim 14 at the left side of the InspiddBbh drum 
6. and thedrun 14 is disposed adjacently to the inspec- 
tkm daim & The dnjm 14 has conveying grooves 16 
formed at equal intervals on an outer periphery thereot 
The pitch of these conveying grooves 16 is same as the 
pitch of the pickup grooves 8. The drum 14 is rotated in 
the counteiclockwlse dfrection at the same peripheral 



speed as that of the inspectiai drum 6. Therefore. While 
the drunm 6 and 14 rotate, the picktp grooves 8 and 
conveying grooves 16 sequentially meet each other. 

individually. 

5 [0029] As shown in Rg. 4. each of pickup grooves 8 
of the inspectton drum 6 has plural suction holes 18 In 
the bottom thereof, and these suctfon holes IBaredis- 
trfouled in one row at specific intervals in the axial direo- 
tkyi of the pickup groove 8. When each of pickup 

10 grooves 8 moves within a suction regfon wtiich extends 
from the tenmlnai end of the rolling guUe 10 to a position 
immediately before the drum 14 while the inspection 
drum 6 rotates, the suction holes 18 of the ptckup 
groove 8 are supplied with suction pressure, and suck 

IS and hold the filter rod F at the bottom of the pickup 
groove 8. More spedffeally. the suctfon region is Incfi- 
cated k>y reference numeral 8| in Rg. 1. and is defined 
liy the suction cherrfoer (not shown) in the inspection 
- — r... drumO. • -. - /• ..--i:--- 

20 [00301 Such suction charnber is more spedRcally 
described below. As shown In Rg. 1. the inspection 
drum 6 has its central drive shaft 20. and the drive shaft 
20 enclosed by a f bdng sleeve 22. A specified gap is 
. secured t^etween the drive shaft 20 and the fbdng sleeve 

2B 22. An outer periphery of the rodng sleeve 22 is eur- 
rourtded t>y a drum sheQ 24. and tlie drum shell 24 
rotates integrally with the drive shaft 20. The picki^) 
grooves 8 and suction grooves 18 me formed on the 
drum shea 24. and the sudfon chamber is defined in the 

30 fixing sleeve 22 as a groove, the groove extencfing in the 
suction regfon Si. This groove is always connected to a 
. negative pressure source (not shown) tfvough inside of 
the fixing sleeve 22. 

(P0811 Plurai suction holes (not shown) are formed 

Sff on the bottom of each conveying groove 16. arxJ the 
drum 14 has a suction regfon ^ as shown In Fig. 1 . The 
suction region $2 octends from the meeting position, 
where one of the oonveyir^ grooves 14 meets one of 
pickup grooves 8, in the rotating direction of the drum 14 

40 as seen in the drcumferential directfon of the drum 14. 
Therefore, when ones of the lockup grooves 8 and con- 
veying grooves 16 of the drums 6 arxl 14 rrteet each 
ottier. the filter rod F in the one of the pickup grooves 8 
is sucked and received in tiie one of conveying grooves 

45 16.Thatis.thefaterrodFi8transf8rredfromttiedrum6 
to the drum 14. and is fbd by rotation of the drum 14. 
Consequentiy. ttie filter rod F is supplied from the drum 
14 in a oon>^ng patii in the fQter feeder or the filter 
attachment that is. in a train of grooved drums, md is 

so fed on the train. In this conveying course, the filter rod F 
is handled according to required processes. 

' [P032] As shown in Rg. 1. the facing sleeve 22 has 
a fitting hole 23 on ttie outer per^pTwry thereof. The fit- 
ting hole 23 accommodates a f loodBght 26. The ftood- 

S5 light 26 is covered with the rolling guide 10. and is 
disposed below a horizontal plane including the axis of 
the inspectfon drum a The ftoodBght 26 ernHs 11^ 
toward ttte outside of ttie inspection drum 6, that is. ttie 
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Inner surtace of the rolling guide 10. More specifically, 
the floodlight 26 includes an anray of light enftitting 
diodes* end this an^y is connected electrically to a cur- 
rent feeding circuh (not shown). 
[0033] On the otho* hand, the roiling guide 1 0 has a 
light receiver 30 at its outer side. The light receiver 30 is 
fixed to the rolling guide 10. through a holder 28. and is 
disposed at a poeHion confronting the floodlight 26. The 
light receiver 30 includes, for exanple. an array of photo 
diodes, and this array is electrically connected to a 
detecting/deternilning circuit described below. 
[0034] As dear fifom Figs. 1 and 4. the drum shell 

24 has Gght guide holes 32 bi individual pickup grooves 
8. These light giude holes 32 extend in the circumferert- 
tia) diredbn of the inspection drum 6 crossing the 
center of the corresponding pickip groove 8, respec* 
tively and penetrate through the drum sheO 24. Further, 
each of the guide holes 23 is at the same position as the 
floodlight 26 and light receiver 30 wHh respect to the 
axial direcfion of the vispection drum 6. Therefore, each 
light giiide hole 32 passes through between the flood* 
light 26 and light receiver 30 while the inspection drum 
6 rotates. 

[003q The rolling guide 10 has an opening 34, and 
the opening 34 is disposed t>etween the floodlight 26 
and the light recover 30. Therefore, when the pidojp 
groove 8 passes through the floodlight 26, the light emit- 
ted from the floodlight 26 is led into the light receiver 30 
through the tight guide hole 32 and opening 34. 
[0036] As seen in the circumferential direction of 
the inspection drum 6, herein, an illuminated region of 
the light envtted from the floodlight 26 is sufficiently 
wider lhan the diameter of the filter rod F. Accordingly, 
when the later rod F in the pickup groove 8 pesses 
through the floodfight 26 whOe the irepection drum 6 
rotates, the Olumfriated retfon of light can completely 
cover the filter rod F. and the filter rod F can roll wHhin 
the illuminated region of light. 

[0037] The fixed sleeve 22 further has a fitting hole 

25 on the outer periphery thereof. The fitting hole 25 
a c com m odates a refection nozzle 36. The rejection noz- 
zle 36 is disposed at the downstream side of the roDrrtg 
guide 10 as seen in the rotating direction of the inspec- 
tion <tr\jm 6. that ^. be^reen the rolling guide 10 and 
drum 14. The resection nozzle 36 is provided at a por- 
tion corresponding to the moving trqiectory of the light 
gukle holes 32. and has a nozzle oper^ facing onto 
the out^e of the inspection drum 6. The rejection noz- 
zle 36 includes a adenoid valve for opening arxf dosii^ 
the nozzle opervng, and is connected to a tube 38 
through the solenoid valve. The tube 38 Merits in the 
fixing sleeve 22. arvf is connected to a conpression air 
source (not shown). 

[0036] Fig. 6 shows the detecting/detemnining dr- 
cuit and the detecting/determining drcuit has a gate dr- 
cuit 40. The gate circuit 40 is electricany connected to 
the light receiver 30. and receives the output from the 
light receiver 30. The gate drcuit 40 is electrically con- 



nected to a gate signal g&ierator 42. The gate signal 
generator 42 supplies a pulse signal to the gate drcuit 
40. Herein, the gcrte signal generator 42 continues to 
output the gate signal while the pickup groove 8 of tiie 

3 inspection drum 6 moves within a predetermined rota- 
tional angle region of the inspection drum 6. that Is, in a 
period while the fitter rod F In the pickup groove 8 is 
completely covered or entered in the illuminated region 
of the fight from the floodlight 26. 

10 [P038] The gale drcuit 40. whOe receiving the gate 
signal from the gate signal generator 40. passes the 
output from the light receiver 30, and supplies to a 
determtrting drcuit 44. The detennlning drcuit 44 deter- 
n^es If the fitter rod F is nonnal or not depending on 

IS the output of the light receiver 30. The determining cir- 
cuit 44 is electrically connected to the sdenoid valve of 
the rejection nozzle 36 through a driver drcuit 46. Sup- 
pose the f Bter rod F is determined to t>e defective by the 
determining drcuit 44. ttte determining drcuh 44 op^m 

20 tfie sdenoid valve of the r^ection nozzle 36 through the 
driver drcuit 46 timely, and thercflbre the rejection noz- 
zle 36 irijects oorrpressed air for a pred^enhined 
period. 

(0040] A method Of inspection of the filter rod Fexe- 
25 cuted in the detecting/determining drcuit is spedf icalty 
explained below together with the principle of Its inspec- 
tion. 

[0O41] When the fSter rod F in one pickup groove 8 
starts in to enter the iOuminated regk>n of tlie light from 

30 the floodlight 26 wfule the irnpection drum 6 rotates, the 
light to be received from the floodlight 26 into the light 
receiver 30 is partly shielded by the filter rod F. and the 
quant&y of Dght received by the light receiver 30 is 
decreased. Herein, the light receiver 30 sends an output 

35 corresponding to the decrement of the quantity of 
received light to the gate drcuit 40. and ttie output of l^e 
fight receiver 30 corresponds to the protection width of 
the filter rod F. Therefore, as shown In Fig. 6. the projec- 
tion wndth of the filter rod F increases gradually in 

40 accordance with the progress of the fflter rod F into the 
ifiuntinated region of fight Thereafter, the proiection 
width is held at a mamrium value or its vicinity whilathe 
filter rod F is completely covered or entered within the 
illuminated region of light After this, as the filter rod F 

4$ gradually emerges from the fliuminated region of Sght, 
tfie projection width decreases gradually 
ED042I Such a change of the projection width will be 
more dearly understood by referring to.Fig. 7. In Fig. 7. 
the on&dot chain fines indicate the fight illuminated 

so region B. Concemlrfg a fitter rod F^ in the process of 
entering farto the fight iOuminated region B and a filter 
rod F2 in the process of enoergtng from the fight illumt- ' 
nated region B, tt)e projection wklths of tttese filter rods 
Ft and F2 are shown in the shaded areas in the cross 

55 sectk)n of the filter rods. Therefore, the light receiver 30 
outputs tfte projection widths correspond ng to the 
shaded ar eas . 

10043] BycontrBStwhileafaterrodFsisconpletely 
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covered or entered wHhin the light illurranated region B, 
the prelection width of the fitter rod F3 show the whole 
of Its cross section shown In the shaded area, that is. Its 
diameter. Therefore, the light receiver 30 bu^puis the 
maximum value corresponding to the diameter of the fil- 
ter rod F3. that is. the projection width D. 
[0044] Herein, the cross section of the filter rod F is 
not a coirplete round. Describing tKs point in detail, 
since the f IHer rod F is formed by wrapping the fibrous 
fitter material by paper, its cross section is not a com- 
plete round as shown In Fig. 8 owing to its manufactur- 
ing pnxess. and is a slightly flat circle. Moreover, both 
side edges of the paper are overlapped each other to 
form a seam, and this seam fbmfis a bump on the Older 
periphery of the filter rod F. 

[0045] AoooRfingly. when the filter rod F is com- 
pletely covered or entered within the light illuminated 
region 8. if the filter rod F is rolling, ttie cross section of 
the filter rod F. that is. its projection diameter D changes 
alternately between the state of solid line and the slate 
of tMO<lot chain line in Fig. 8. Therefore, the output f^om 
the light receiver 30 or projection diameter D is not a 
constant value, but fluctuates slightly as shown in Fig. 6. 
accorxjing to roOing of the filter rod F. Such a fluctuation 
is expressed as a ripple R in the portion showing the 
projectfon diameter D output from the light receiver 30 
as shown in Rg. 6. As a result by detecting if the projec- 
tion diameter D from the light receiver 30 has a ripple R 
or not. it is possible to determine if the f iRer rod F is roll- 
ing, that is. if the f iHer rod F is nonnal or defective. 
[0046] More spedficaHy. when the f»er rods F 
sequentially pass through the illuminated region of light 
from the floodHght 26. the output (prelection diametei) 
from the light receiver 30 is produced perfodicaOy as 
shown in Rg. 9. At this time, the gate circuit 40. as men- 
tioned above, supplies the output from the light receiver 
30 into the determining circuit 44 while the gate signal is 
being output. That is. the determining circuit 44 can 
receive the output from the light receiver 30 only while 
the filter rod F is completely covered or entered within 
the llluntinated region of light from the light receiver 30. 
[0047] The determining circuit 44 extracts only the 
ripple R by offeet of the output from the light receiver 30, 
and amplifies the extracted ripple a and generates an 
irspection waveform as stiown in Fig. 9. Herein, during 
the Inspection period in which the output of the gate sig- 
nal corrtinues. Vhe determining circuit 44 detemrtines 
that the filter rod F Js rolDng securely and is hence nor- 
mal if the Inspection waveform is a ripple R. 
[0048] By contrast, during the inspection period, rf a 
ripple R is not produced in the inspection waveform, the 
deterniining cirtiiit 44 determines that the fitter "rod F is 
not rolling and is hence defective. In this case, as shown 
in Rg.9. the determining circuit 44 generates a rejection 
signal E. and supplies the rejection signal E into the 
driver circuit 46 (Fig. 5). 

[0049] Receiving a rejectfon signal E. the driver cir- 
cuit 46 opens the solenoid valve of the rejection nozzle 



36 at the timing of the d^ecth/e filter rod F passing 
through the rejection nozzle 36^ and trijects compressed 
€ur from Its nozzle opening for a predetermined period 
only As the compressed air is injected, the compressed 

5 air is t>lown against the defective filter rod F in the pickup 
groove 8 through the light guide hole 32. thereby cBs- 
charging the defective fitter rod F from the pickup groove 
8 by overcoming the suction torca Therefore, the defec- 
tive filter rod F will not be supplied from the inspection 

10 drum 6 into ttie drum 14. and the productivity of the fa- 
ter-Upped cigarettes can be enhanced. 
[0050] Beneath the inspection drum 6. a recovery 
kxix (not shown) is disposed, arvl the defective filter rods 
F rejected from tiie inspection drum 6 are collected in 

IB the recovery box. 

IQOSi] The invention is not lirrtited to the foregoing 
enrdsodiment alone. For example, the drum sheQ 24 of 
the inspection drum 6 may be also formed of a transpar- 
ent material, fo tiiis casOb the Dght guide holes 32 of the 

20 drum shell 24 m^ be omitted. 

[0052] When r^ecttng defective mer rods, plural 
rejection nozzles 36 may be also used, m this case, 
these r^'ection nozzles 36 are disposed at predeter- 
mined intervals In the axial directton of the pickup 

25 grooves 8. When plural r^ection nozzles 36 are used, 
the defective filter rods can t>e securely reacted tjf 
injection of the compressed air from these rejection noz- 
zles 36 even if the appearance shape of the filter rod is 
largely deformed. 

30 [P053] Further, instead of the f loodiight 26 or the 
light receiver 30. a laser scanner fbr optically inspecting 
the outer per^hery of the f 9ter rod. or a visfon system 
may be used. 

SB Claims 

1. An inspection device of a filter rod for cigarettes, 
comprising: 

40 corrveying m«ms having a conveying path fbr 

feeding tiie filter rod. and a roiling surface 
extencfing atong the conveying path, the rolling 
surface providing the filter rod with ruling force; 
detecting means for detecting if ttie fater rod In 

45 the conveying path is rolfing on the rolling sur- 

face, and outputting the residt of detection: and 
determinino means for d^ermining if the filter 
rod is defective or not on the basis of the result 
of detection from said detecting means. 

so 

2. The inspection device aocoicBng to daim 1. wherein 
said conS^irigiTieans includes: 

a rotatable inspection drum having a groove on 
55 an outer per^hery thereof, the groove receiv- 

ing one filter rod and allowing ttie received filter 
rod to roll therein when the received filter rod is 
normal: and 
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a roHing guidd extending along the outer 
periphery of said inspection drum and covering 
the outer perQ^hery partially and having an 
inner surface as said rolling surface tor provid* 
ing the filter rod with the rolHng force due to fric- 5 
itonal Ibrce when the filter rod in the groove is in 
contact with the inner surfac& 

The inspection device according to dalm 1 . whertin 
sakt detecting means includes measuring means 10 
for optically measuring a (fiameter of the f Oter rod 
when the filter rod is fed In the conveying path, and 
oulputting the result of measurement 

The inspection device according to claim 3. wherein 15 
said measuring means includes: 

a floodlight for enrvtting fight toward the roiitng 
surtiace and producing an Qlumlnated region of 
fight capat3le of comi^etely covering the filter 20 
rod with respect to the feeding direction of the 
fitter rod; and 

a fight receiver fbr measuring a shielded por- 
tion of the Illuminated region due to tfie fOter nod 
and ouliFAJtting the measurement signal cont'rv as 
uously while the filter rod is completely covered 
within the illuminated region of fight 

The in^>ection device according to daim 4. wherein 
said determining means includes a determining dr- 3o 
cult for deterntining that the filter rod is nonmal 
when a rtpple is contained in tlte measurement sig- 
nal from ttie fight receiver. 

The irspectiondevtceacoordingtodaiml, wherein 3S 
said in^ectton appamtus further oonprises reject- 
ing means for rejecting a defective filter rod from the 
conveying path when the defective filter rod is found 
out t>y said determining means. 



optically measuring a diameter of the f flter rod and 
outputting the measurement signal continuously 
while the filter rod is completely covered within an 
illuminated region of light and 

said determining step includes a process of 
determining the filter rod to be normal when a 
ripple is contained in the measurement signal. 



7. An inspection method of a filter rod for cigarettes 
oorvprisingi 

a conveying step for feeding the filter rod along 
a conveying patfi; 4ff 
a roOIng step tor causing the filter rod to be con- 
tact with a railing suifoce and providing the fil- 
ter rod with rolling force in the conveying step; 
a detecting step for detecting if the filter rod is 
rolling on the roQtng surfoce while the f flter rod so 
is being fed. and outputting the result of detec- 
tion; and 

a determining step for determining if the fitter 
rod is defective or not on the basis of the result 
of detection. 55 

8. The in&pedton method according to daim 
7.wherein said detecting step includes a process of 
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